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(57) Abstract: A mobile IP push service system (10) provides proximity related information to mobile subscribers (16). The push 
service system (10) has a subscription database (30) containing subscriber profile information for the mobile subscribers (16). A 
push server (50) retrieves the proximity related information based on the subscriber profile information, and a wireless network (70) 
pushes the proximity related information to the mobile subscribers (16). The proximity related information is pushed based on the 
subscriber profile information, and the network (70) establishes a continuous connection between the push server (50) and the mobile 
subscribers (16). 
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BACKGROUND OF THE INVENTION 
1 Technical Field 

5 The present invention relates generally to packet based cellular networks. 

More particularly, the present invention relates to a mobile IP push service for packet 
based cellular networks. 

2. Discussion 

10 

As the internet has rapidly grown in popularity, the availability of and demand 
for information and commercial services that can be delivered to consumers has also 
greatly increased. A particularly useful service available via the internet is the "push 
service". Push services allow Internet-based information to be sent to a subscriber 
15 based on a specific subscriber profile. Typically, the profile will include a number of 
service identifiers and preferences relating to these identifiers. The preferences can 
be thought of as "triggers" notifying the information provider when to transmit the 
desired information to the subscriber. The desirability of push services is due in large 
part to the tact that once the subscriber profile is established, no additional requests for 
20 the internet-based information need be made by the subscriber. Thus, a typical push 
service request will be "page me when XYZ stock drops below 50." 

With the growing mobility of today's society, it is therefore easy to understand 
that push services could be extremely useful in a wide variety of mobile circumstances. 
A particular opportunity for push services to improve everyday life relates to the 
25 situation where the Internet-based information is proximity related information. 
"Proximity related" information essentially means information regarding the mobile 
subscriber's geographic location. For example, notification of vehicular traffic 
congestion, alternate route information, and speed trap information would all be useful 
services to the traveler that is already in route. The geographic location of the 
30 subscriber must generally be known, however, before the proximity informatioacan be 
effectively provided to the subscriber. 
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"Mobile IP" refers to movement of a data terminal to a different physical location 
while maintaining an internet protocol (IP) connection. Mobile IP technology has been 
defined with respect to "home agents" and "foreign agents",., and presents . the 
opportunity to provide previously unavailable location based push services to mobile 
subscribers. In fact, designing packet based cellular networks to support the mobility 
of voice and data communications on broadband connections is a central goal of new, 
wireless networks, such as third generation (3G) cellular networks. 

An important aspect of applying push services to cellular networks is the 
desirability of remaining "continuously connected". This refers to a virtual connection 
which does not need a call initiation session (such as dialing into the Internet) prior to 
the transfer of data. Anyone who has been forced to endure a lengthy modem training 
process when dialing into the Internet can understand the convenience of a continuous 
connection when dealing with push services. In fact, the speed and efficiency of the 
overall cellular network would be substantially improved with such a capability. 

While push services have been provided over traditional wired connections, 
consumers are still unable to use these services to obtain location based information in 
a mobile setting. It is therefore desirable to provide proximity related and time based 
push services to mobile subscribers via wireless networks, such as 3G cellular 
systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The various advantages of the present invention will become apparent to one 
skilled in the art by reading the following specification and appended claims, and by 
referencing the following drawings in which: 

FIG. 1 is a schematic diagram of a mobile IP push service system according to 
the present invention; 

FIG. 2 is a flowchart of a method for transmitting proximity related information to 
a mobile subscriber according to the present invention; 

FIG. 3 is a flowchart of a method for retrieving proximity related information 
based on subscriber profile information according to one embodiment of the present 
invention; and 

FIG. 4 is a flowchart of a method for retrieving proximity related information 
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based on subscriber profile information according to an alternative embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Turning now to FIG. 1, a mobile IP push service system 10 is shown in 
accordance with a preferred embodiment of the present invention. It is important to 
note that FIG. 1 illustrates a highly simplified diagram of the mobile IP push service 
system 10, and that system 10 includes a number of cell sites 12 serving any number 
of cells 14 and mobile subscribers 16. Although the present invention is applicable to 
push services providing all types of information, the push service system 10 of the 
present invention preferably provides proximity related (or location based) information 
to mobile subscribers 16. 

Specifically, the push service system 10 includes a subscription database 30, at 
least one push server 50, and a wireless network capable of data transmission, such 
as a third generation (3G) cell network 70. The subscription database 30 contains 
subscriber profile information (such as services and preferences) for mobile 
subscribers 16 located in the coverage area of cells 14. The push server 50 retrieves 
proximity related information that is relevant to the mobile subscribers 16 based on the 
subscriber profile information. The 3G cell network 70 pushes the proximity related 
information to the mobile subscribers 16. The content of the proximity related 
information that is retrieved and pushed to the mobile subscribers 16 is based on the 
subscriber profile information contained in the subscriber database 30. It is preferred 
that the network 70 establishes a continuous connection (i.e. mobile IP connection) 
between the push server 50 and the mobile subscribers 16 in accordance with cellular 
networking techniques described below and other techniques well known in the art 

It is preferred that the push service system 10 obtains the proximity related 
information via an Internet connection 18, but as will be discussed below, the proximity 
related information may also be obtained from other mobile subscribers 16. The push 
service system 10 may also include a content database 90 for storage and indexing of 
the proximity related information. The proximity related information can reside in the 
content database 90 until a particular subscriber service requires its retrieval. A 
particularly desirable aspect of the content database 90 is the ability to index the 
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information contained in the content database by geographic location. The proximity 
related information is therefore retrievable from the content database 90 or the content 
database 19 via the Internet connection 18 based on subscriber location information. 
For example, the push server 50 may store consumer product pricing 
5 information (such as refrigerator prices) in the content database 90 as proximity 
related information. The content database 90 would therefore contain the locations of 
refrigerator retailers and the refrigerator prices offered by the retailers. The mobile 
subscriber 16 could request to be notified when in the vicinity of a certain refrigerator 
for a certain price, and the push service system 10 would push a notification to the 
0 mobile subscriber 16 when the subscriber location information indicates that the 
retailer is nearby. It is preferred that the subscriber location information is generated at 
the mobile subscriber 16 via a GPS receiver coupled to the subscriber 16 and 
operating in conjunction with a GPS satellite 20. It is important to note that cellular 
technology currently provides subscriber location information at the cell level. Use of 
5 GPS, however, would provide much finer resolution to the subscriber location 
information. 

It will be appreciated, however, that many mobile subscribers 16 will not have 
GPS capability. Therefore, in a first alternative embodiment, the network 70 can 
include a plurality of system broadcast antennas, which may or may not be part of the 
cell network 70, transmitting the proximity related information to all mobile subscribers 
in an immediate area of the antennas. Each system broadcast antenna will therefore 
be responsible for broadcasting proximity related information to only the mobile 
subscribers in the immediate area. Subscriber preferences will be maintained at the 
subscribers 16 such that only the content of interest will be displayed to each user. It 
will be appreciated that while this approach adequately addresses the problem of GPS 
receiver unavailability, a much larger number of antennas will be needed than under 
the preferred approach. A second alternative embodiment involves the cell network 70 
determining the subscriber location information as the subscriber 16 registers its 
location. This would occur as part of normal system location updates or as part of 
normal subscriber call activity. As already noted, however, such an approach would 
not provide the level of resolution available from GPS based approaches. 

Operation of the mobile IP push service system 10 will now be described in 
greater detail. FIG. 2 demonstrates a method 100 for transmitting proximity related 
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information to a mobile subscriber. At step 110, subscriber profile information is 
determined for the mobile subscriber. The subscriber profile information can be stored 
in the subscription database, and may include services information as well as 
preferences information with regard to the desired services. It should be noted that in 
the first alternative embodiment, profile information is stored in the subscriber itself. 
Storing the subscriber profile information at step 112 allows the preferences and 
services to be updated by the user as needs change. 

It can also be seen that at step 130 a continuous connection is established with 
the mobile subscriber. At step 140, the proximity related information is retrieved based 
on the subscriber profile information. It will be appreciated that the present invention 
also allows for "time tagging" the push services such that a mobile subscriber receives 
proximity related information only during certain time periods. An example of the use 
of this service may be a subscriber profile indicating a preference for Italian food and a 
desire to receive Italian restaurant information based on his proximity to those 
restaurants only during the hours of 11:00 to 12:30. Since the mobile subscriber is 
reachable by mobile IP, his location may be requested by the push server only at 
these specific times, thus reducing battery power and network congestion. Step 120 
therefore provides for determining whether an allowable time period has been 
encountered for the specific mobile subscriber. If an allowable time period has been 
encountered, the proximity related information is pushed to the mobile subscriber 
based on the subscriber profile information at step 1 50. 

As already noted, the push server can either obtain the subscriber location 
information using current cellular technology, from a GPS-type receiver coupled to the 
subscriber, or by transmitting the proximity related information to system broadcast 
antennas. FIG. 3 demonstrates the process of retrieving the proximity related 

:-r m J t i^ m . ..i — jl-ja L- : c . ■ ; r*r\r* i — - - ! -t -i 



WO 01/95592 PCT/US01/16651 

-6- 

effective when the subscriber location information can be retrieved from a subscriber 
GPS receiver. Control is then transferred to block .120 of FIG. 2. 

FIG. 4 demonstrates step 140' when there is no subscriber GPS receiver. In 
5 such case, the proximity related information is stored at step 142 and transmitted to a 
system broadcast antenna at step 148. The antenna broadcasts the proximity related 
information to all mobile subscribers in an immediate area of the antenna. Under this 
embodiment, it is preferred that the proximity related information be coded such that 
only selected subscribers can use it. Control is then transferred to block 120 of FIG. 2. 
10 It will be appreciated that the system may also allow the opportunity for 

subscribers to provide pertinent information to the server, such as notification of 
vehicle congestion in the subscriber's vicinity. The mobile subscriber could select the 
type of information to be input, and the subscriber device would append its current 
GPS location, then send it to the push server 50 via the 3G cell network 70. An 
15 incentive to do this would be given to the mobile subscriber 16 by, for example, 
reducing the subscription fee for each piece of information delivered. Thus, the push 
server 50 can obtain the proximity related information from other mobile subscribers. 

The foregoing discussion discloses and describes exemplary embodiments of 
the present invention. One skilled in the art will readily recognize from such 
20 discussion, and from the accompanying drawings and claims, that various changes, 
modifications and variations can be made therein without departing from the spirit and 
scope of the invention as defined in the following claims. 
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1. A method for transmitting proximity related information to a mobile 
subscriber comprising: 

determining subscriber profile information for the mobile subscriber; 

retrieving the proximity related information based on the subscriber 
profile information; and 

pushing the proximity related information to the mobile subscriber 
based on the subscriber profile information. 

2. The method of claim 1 further including: 

storing the proximity related information to a content database; 

retrieving subscriber location information, the subscriber location 
information defining a geographic location of the mobile subscriber; and 

searching the content database for the proximity related information 
based on the subscriber location information. 

3. The method of claim 2 further including searching the content 
database for vehicular traffic congestion information. 

4. The method of claim 2 further including searching the content 
database for speed trap information. 

5. The method of claim 2 further including retrieving the subscriber 
location information from at a cell level. 

6. The method of claim 5 further including retrieving the subscriber 
location information from a GPS receiver coupled to the mobile subscriber. 

7. The method of claim 2 further involving updating the subscriber 
location information at a predetermined update rate. 
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8. The method of claim 2 further including updating the subscriber 
location information based on a distance moved by the mobile subscriber. 

9. The method of claim 1 further including transmitting the proximity 
related information to a system broadcast antenna, the system antenna 
broadcasting the proximity related information to all mobile subscribers in an 
immediate area of the broadcast antenna. 

10. The method of claim 9 further including coding the proximity related 
information such that only selected subscribers can use the proximity related 
information. 

11. The method of claim 1 further including establishing a continuous 
connection with the mobile subscriber. 

12. The method of claim 1 wherein the subscriber profile information 
includes time period limitations, the method further including restricting the pushing 
of the proximity related information based on the time period limitations. 

13. The method of claim 1 further including storing the subscriber profile 
information to a subscription database. 

14. The method of claim 13 wherein the subscriber profile information 
includes services information, the method further including storing the services 
information to the subscription database. 

15. The method of claim 14 wherein the subscriber profile information 
includes preferences information, the method further including storing the 
preferences information to the subscription database. 
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16. A method for retrieving push service proximity related information 
based on subscriber profile information for a mobile subscriber comprising: 

storing the proximity related information to a content database; 

retrieving subscriber location information, the subscriber location 
information defining a geographic location of the mobile subscriber; and 

searching the content database for the proximity related information 
based on the subscriber location information. 

17. The method of claim 16 further including establishing a continuous 
connection with the mobile subscriber. 

18. The method of claim 16 further including searching the content 
database for vehicular traffic information. 

19. The method of claim 16 further including retrieving the subscriber 
location information from a subscriber GPS receiver coupled to the mobile 
subscriber. 

20. The method of claim 16 further including retrieving the proximity 
related information from other mobile subscribers. 

21. The method of claim 16 further including retrieving the proximity 
related information from an internet connection. 

22. A mobile IP push service system comprising: 

a subscription database containing subscriber profile information for 
mobile subscribers; 

a push server for retrieving proximity related information based on the 
subscriber profile information; and 

a wireless network capable of data transmission for pushing the 
proximity related information to the mobile subscribers based on the subscriber 
profile information, the wireless network establishing a continuous connection 
between the push server and the mobile subscribers. 
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23. The system of Claim 22 further including a content database 
containing the proximity related information, the proximity related information 
retrievable from the content database based on subscriber location information. 

5 24. The system of Claim 22 wherein the wireless network includes a 

plurality of system broadcast antennas transmitting the proximity related information 
to all mobile subscribers in an immediate area of the plurality of system broadcast 
antennas. 

10 25. The system of claim 24 wherein the proximity related information is 

coded such that only selected subscribers can use the proximity related information. 
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